Impaired brain glucose metabolism leads to Alzheimer neurofibrillary degeneration through a decrease in tau O-GlcNAcylation.
Neurofibrillary degeneration characterized by abnormal hyperphosphorylation and aggregation of tau in affected neurons is directly associated with dementia symptoms and plays a pivotal role in the pathogenesis of Alzheimer disease (AD) and related tauopathies. It is well established that brain glucose uptake/metabolism is impaired in AD, but how this impairment contributes to the disease is unknown. We recently found that tau in human brain is also modified by O-GlcNAcylation in addition to phosphorylation and that the former negatively regulates the latter. On the basis of these findings, we propose a novel hypothesis that the impaired glucose uptake/metabolism contributes to AD by facilitating abnormal hyperphosphorylation of tau. Further studies of this mechanism are likely to offer a novel therapeutic target for preventing and treating AD.